The early identification of autism spectrum disorder is important to ensure access to early intervention. Much research has focused on the identification of early behavioral symptoms and screening. This study examines referral for diagnostic assessment, diagnostic age, and factors associated with diagnostic age for children with autism spectrum disorder. The results of this study indicate that children are referred and diagnosed later than they should be. Previous research has identified a valid time for the identification and diagnosis of this disorder as well as the diagnostic procedures and types of clinics that are associated with the appropriate diagnostic age.
Autism spectrum disorder (ASD) is defined by impairments in social interaction and social communication as well as restricted and repetitive patterns of behavior, interests, and activities. The symptoms are present from early childhood, and they impair or restrict an individual's daily functioning and participation (1, 2) .
The early identification of ASD is important to reduce parental concern and stress and to secure access to early interventions (3, 4) . Recent research has had promising results with the implementation of specially designed interventions for infants and toddlers with ASD (5) (6) (7) . This research has emphasized the importance of identifying and diagnosing children with ASD at an early developmental stage.
Our knowledge of the early symptoms associated with the later diagnosis of ASD has increased through focused research during recent decades. On the basis of this knowledge of early behavioral symptoms related to the core areas of social interaction, social communication, and restricted and repetitive patterns of behavior, interests, and activities, it is generally accepted that children with ASD may reliably be diagnosed as early as 24 months of age and, for certain children, no later than 36 months of age (4, (8) (9) (10) . However, this may not the case for all affected children, especially those with less severe symptoms (11) .
The actual mean diagnostic age for children with ASD is higher at approximately 48 months of age, and diagnosis sometimes occurs even later (12) (13) (14) (15) . Relevant studies of diagnostic age are outlined in Table 1 . Several factors have been described as affecting the diagnostic age, including symptom severity, regional differences between and within countries (16) , level of parent concern, birth order, maternal education, siblings with ASD, development regression, and number of children in the family (17) (18) (19) (20) . Gender has been proposed as another factor that influences early recognition, but no significant differences between girls and boys have been demonstrated (21) . The diagnostic age of children with ASD in Norway is not currently known. Knowledge of the appropriate diagnostic age and factors associated with the actual diagnostic age are important for the development of health care services and for the training of professionals in Diagnostic assessment for ASD is a comprehensive interdisciplinary procedure that requires thorough knowledge of both child development and the core areas of ASD. International practice parameters for the assessment and diagnosis of ASD in children have been published (22) . In Norway, the Regional Resource Center for Autism, ADHD, Tourette's Syndrome, and Narcolepsy has published regional practice parameters for the assessment and diagnosis of ASD in children, adolescents, and adults (23) . These parameters state that diagnostic assessment should include a medical examination; an evaluation of the child's developmental and medical history; and an assessment of the child's social interaction, social communication, language skills, restricted and repetitive behaviors, cognitive level, and adaptive behaviors. It is recommended that most of the assessment should be based on standardized instruments, including the Autism Diagnostic Observation Schedule and the Autism Diagnostic Interview, Revised. Whether diagnostic assessment procedures influence the diagnostic age is not known. Different aspects of the diagnostic assessment may influence diagnostic age, including the type of clinic and the use of standardized assessment tools. Research has found that the diagnostic procedures that differ from clinic to clinic can influence diagnostic conclusions (16), especially with regard to subgrouping within the autism spectrum.
Norwegian legislation gives every child who is more than 12 months old the individual right to a place in a day care center. Eighty percent of all children between the ages of 1 and 2 years regularly attend day care centers, and this number rises to 97% for 3-to 5-year-old children. The staff members of day care centers may have bachelor's degrees in childhood education or college degrees in childhood care, or they may have no education beyond mandatory schooling. Norwegian day care centers and preschools focus on play and do not include traditional classroom activities or settings. All Norwegian children have access to health and developmental checks at community health care centers, and they are invited at regular intervals for short follow-up visits. Primary care doctors are free of charge for all children who are 16 years old or younger, and each child has a regular primary care physician. A referral from this doctor or from a community health clinic or child welfare services is required for diagnostic assessment at a specialist clinic.
In accordance with Norwegian law, the diagnostic assessment and official diagnosis of ASD must occur at a specialized clinic that has been organized at a hospital. Children who are referred to specialist clinics with symptoms of ASD are entitled to health services within a predefined time frame. For children between the ages of 0 and 2 years, health services for ASD assessment should be provided within 4 weeks of recognition of need. The corresponding time frame for children between the ages of 3 and 6 years is 6 weeks. There are two main types of clinics that perform the diagnostic assessment of children with ASD: habilitation clinics and child and adolescent mental health clinics. Habilitation clinics are typically staffed with pediatricians, child neurologists, psychologists, special educators, social nurses, physiotherapists, and others. Child and adolescent mental health clinics are typically staffed with child psychiatrists, psychologists, special educators, social nurses, and others. How such differences in the professions represented in these clinics may affect diagnostic procedure and age are not known.
The southeastern part of Norway has a population of 2.8 million, and Norway has a total population of 5 million. Southeastern Norway has a higher density of inhabitants than most other regions in Norway, and it includes both rural and city areas. The prevalence of ASD in Norway is estimated at 51 to 60 individuals per 10,000 population (24, 25) .
This study had two main goals. First, the study investigated the following hypotheses: (1) Preschool children with ASD are diagnosed at the same age in Norway as in other Western countries; and (2) The diagnostic process for preschool children with ASD is standardized and uniform. Second, this study sought to explore factors that may be associated with diagnostic age.
Methods

Participants
Participants in this study were recruited from the records of special health clinics in the southeastern part of Norway. Sixteen specialist clinics were identified, and 15 consented to patient recruitment. Seven of these clinics were a part of a general child and adolescent mental health trust, and eight were habilitation clinics. The 15 clinics revealed 114 preschool children who had been diagnosed with ASD during the 2011 calendar year: 78 with autistic disorder, 28 with atypical autism, 2 with Asperger syndrome, and 11 with pervasive developmental disorder not otherwise specified. This comprises all of the children who were diagnosed with ASD at these clinics.
Each hospital includes several mental health clinics. For the purpose of analysis, the mental health clinics were grouped together according to hospital.
Measures
All clinics completed a questionnaire developed by the author for each child diagnosed with ASD during 2011. The questionnaire was developed to assess relevant information regarding diagnostic assessment and the age at diagnosis. The questionnaire first assessed demographic information about each child. It was also used to collect information about how the diagnostic assessment had been conducted, mainly by assessing the standardized diagnostic assessment tools used in each case. The selection of diagnostic assessment tools included in the questionnaire was based on the instruments mentioned in the Regional Practice Parameters for the assessment and diagnosis of ASD. The final diagnostic decision and the child's age at diagnosis are assessed by the questionnaire. The specific questions asked are detailed in Table 2 . The professionals involved in the provision of assessment services completed the questionnaires; this included pediatricians, psychologists, and social workers. The data for each participant were retrieved from each clinic's electronic patient journal by the local professional and then transferred to the questionnaire developed for this study.
Demographic information about the participants is presented in Table 3 . 
Statistical Analysis
The results are presented on the basis of descriptive statistics for the participants. To explore the possible factors that may affect the diagnostic age of the participants in this study, one-way analysis of variance was used for nominal variables; regression was used for all other variables. All analysis was conducted with the use of SPSS software, version 22.
Results
Diagnostic Age
The diagnostic age was reported for each individual child and is defined as the child's age in months at diagnosis. The mean diagnostic age of preschool children with ASD was 46.4 months (standard deviation, 13.5 months). The range of diagnostic age was 13 to 75 months, and the median age was 45 months. A minority of 3.5% of the children (n = 4) was diagnosed before or at 24 months of age, and 27.2% of the children (n = 31) were diagnosed before or at 36 months of age.
Diagnostic Assessment Procedure
The use of standardized diagnostic assessment tools varied among participants, and the frequencies and percentages of cases for which each diagnostic assessment tool was used are listed in Table 4 . The diagnostic assessment tools used did not vary significantly on the basis of whether diagnosis occurred in a mental health clinic or a habilitation clinic. The diagnostic assessment procedure included an average of 3.6 standardized assessment tools (range, 1 to 8). The most widely used tools were the Autism Diagnostic Observation Schedule and the Autism Diagnostic Interview, Revised. The use of standardized assessment instruments is presented in Table 5 . The number of standardized assessment tools used varied significantly (p < .001) in accordance with the clinic that was conducting the diagnostic assessment.
Only 25 of 114 (21.7%) diagnostic assessments were conducted in accordance with the Regional Practice Parameters for the assessment and diagnosis of ASD, including the use of the Autism Diagnostic Observation Schedule and the Autism Diagnostic Interview, Revised, as well as cognitive and adaptive assessment. Only three clinics reported cases in which the regional guidelines were used in a significant proportion of the assessments, and all three of these were habilitation clinics. No clinics reported that they were following the guidelines in all cases. Children who were diagnosed on the basis of the regional guidelines had a mean diagnostic age of 38.5 months, whereas children who were diagnosed without following these guidelines had a mean diagnostic age of 48.7 months. This difference in diagnostic age is statistically significant (p = .001).
The time required to conduct the diagnostic assessment was defined as the time from referral to a specialist clinic to the reported time of diagnosis. The mean time for all specialist clinics was 7.1 months (standard deviation, 6.1 months; range, 0 to 36 months). The exclusions of assessment times that were more than 12 months only slightly affected the mean time used (5.3 months). The mean diagnostic assessment time for each clinic varied from 3 months to 24 months, which reveals significant differences among the time used by each clinic. No significant difference was found between children diagnosed at a habilitation clinic and those diagnosed at a mental health clinic (p = .197).
Factors That Affect Diagnostic Age
Analysis reveals that diagnostic age significantly varies in accordance with the type of clinic that conducted the diagnostic assessment (p = .048). Children who were diagnosed at child and adolescent mental health clinics had a mean diagnostic age of 56.3 months, and children who were diagnosed in habilitation clinics had a mean diagnostic age of 44.4 months. This difference in diagnostic age was found to be significant (p = .023).
The age at referral is naturally correlated with the diagnostic age (r = 0.892; P < .001). There are no significant relationships between the age at referral and the time spent on the diagnostic assessment. The age at referral did not differ according to the agency that referred the child for assessment, except for the fact that children who are referred through child welfare services are referred significantly later. Analysis did not reveal significant differences in age at referral or at final diagnosis. No other associations related to age at referral were examined.
Diagnostic age did not differ significantly by gender (p = .214), and ethnicity did not influence either age at referral (p = .132) or age at diagnosis (p = .13).
The International Statistical Classification of Diseases and Related Health Problems, 10th Revision diagnostic subgroup was associated with age at referral and thus also diagnostic age, although not with regard to the time spent on the diagnostic assessment. Children in subgroups F84.5 (Asperger syndrome) and F84.9 (Pervasive developmental disorder, unspecified) were later referred for diagnostic assessment at a significant rate as compared with children in subgroup F84.1 (Atypical autism) (p = .048 and p = .022, respectively). Other significant differences were not found among diagnostic subgroups.
Discussion
The current study examined the diagnostic age of preschool-aged children with ASD. The results show that most of these children in the southeastern region of Norway are diagnosed at a mean age of 46.4 months. This is in line with other international studies (8, 17, (26) (27) , and it is considerably later than research has indicated it possible (4, 15) . The study also explored the possible factors that affect the diagnostic age of children with ASD.
The diagnostic age varied significantly in accordance with the type of clinic to which the children were referred. The diagnostic procedure also varied among the different clinics that participated in this study. These results add information to the existing literature to suggest that there are regional and between-clinic differences in the diagnosis of ASD (16, 19) . The current study also shows that children referred to habilitation clinics are diagnosed earlier than children referred to child and adolescent mental health clinics. Differences in the medical staff members who typically provide services may be a factor that contributes to this difference. In addition, children with the most severe and typical symptoms of ASD are traditionally referred to habilitation clinics, and children with more subtle features associated with ASD are traditionally referred to child and adolescent mental health clinics. The current study-like other studies before it (17,27)-found that certain subgroups within the autism spectrum were associated with certain diagnostic ages. For example, children in subgroups F84.5 (Asperger syndrome) and F84.9 (Pervasive developmental disorder, unspecified) were diagnosed later that children in subgroups F84.0 (Childhood autism) and F84.1 (Atypical autism). Children with the first two diagnoses are described with more subtle symptoms at a young age than children with the later diagnoses. The children diagnosed with Asperger syndrome and Pervasive developmental disorder, unspecified, were all diagnosed at child and adolescent mental health clinics. This strengthens the notion that children referred to mental health clinics often have more subtle symptoms.
The variations in diagnostic procedures and processes may pose a challenge to the national goals of equality in health services, especially because only 21.7% of diagnostic assessment were found to have been conducted in accordance with the regional practice parameters. This low number is still higher than that found when examining the use of standardized diagnostic instruments in other samples (19) . Further investigations should examine barriers to the implementation of practice parameters and address how organizations may facilitate the use of practice parameters and standardized assessment instruments.
Previous research has proposed that gender and ethnicity may influence the diagnostic age of children with ASD (21, 27) . However, this study confirmed the findings of more recent research that there is no significant association between sex, ethnicity, and age at diagnosis (21) . The primary health services being delivered at community centers and by physicians who are free of charge may contribute to more equality across ethnicities than has been found in studies conducted in other countries.
One important factor that affects the diagnostic age of children with ASD is the age at referral to a specialist clinic for formal diagnostic assessment. This study found that the age at referral did not differ significantly among the referring agencies, except for children who were referred through child welfare services. Several factors may contribute to the late referral, including comorbid conditions and challenges as a result of parental reluctance (15, 18, 20, 28) . All referring agencies in Norway observe children during consultations that last from 20 to 60 minutes, and there are often several months between such consultations. This system may contribute to the later diagnostic age of children with ASD in Norway. The identification of the atypical development that is associated with ASD requires the systematic observation of behavioral patterns that are somewhat consistent across time and settings. This study shows that most children with ASD are diagnosed at an older age than research indicates to be possible, and the system for referral in Norway may contribute to this later diagnosis. Shifting the detection of ASD into arenas that involve the continuous observation of a child's development (e.g., day care centers) may facilitate the identification and diagnosis of ASD at a younger age.
The time span from referral to a specialist clinic to actual diagnosis was found in this study to stretch out over several months. This time span may not be explained by extended use of standardized diagnostic instruments, and no significant association between the number of standardized diagnostic instruments and the length of the diagnostic assessment period was found. For some children, the early identification of ASD may be required for effective early intervention. Hence, the exploration of the factors that contribute to the lengthy assessment period may be important to improve the provision of services to young children with ASD. Most diagnostic assessments of young children with possible ASD are conducted in outpatient clinics. This may lead to diagnostic assessments that consist of one appointment for each activity that makes up the diagnostic assessment. The organization of diagnostic assessments into single activities at different points in time may be driven by the system of economic reimbursement for Norwegian hospitals. The conduction of the diagnostic assessment via single assessment appointments may contribute to the lengthy time span of diagnostic assessments in Norway. Organizing the diagnostic assessment procedure in a manner that allows several observations, assessments, and examinations to occur during each appointment at the outpatient clinic may help to shorten the time span of the diagnostic assessment.
According to Norwegian regulations, children are entitled to receive certain health services within a predefined time frame. For children between the age of 0 and 2 years, health services should be provided within 4 weeks. The corresponding time frame for children between the ages of 3 and 6 years is 6 weeks. This time frame is most likely included in the time used on diagnostic assessment procedure, but according to Norwegian authorities it should be a maximum waiting time.
This study has not collected information about the quality of the diagnostic classification of specific cases or clinics. No information was collected regarding the reliability of standardized assessment tools or final diagnostic conclusions. The only parameter that was used to indicate quality in this study was whether or not the regional guidelines were used. The results indicate that children who are referred to clinics in accordance with the regional guidelines are diagnosed at a younger age and thus may indicate the quality of their assessments and close cooperation with referring agencies.
This study included all children diagnosed with ASD at the included clinics over the course of 1 year, and information from the official records of each child was collected. Several factors still indicate that the results should be interpreted with caution. One year is a relatively short period for data collection, and the diagnostic age may lead to cohort effects not being adjusted for appropriately. Only children who are younger than school age (i.e., those <6 to 7 years old) were included in the study, so children who were diagnosed later may be missed. This indicates that the actual mean diagnostic age may be even higher than that found in this study. This study also did not collect information about comorbidities, which may influence the diagnostic assessment procedure, the time spent on diagnostic assessment, and the diagnostic age.
Children with ASD make up a heterogeneous group that differs widely with regard to the diversity and severity of symptoms. For some children with ASD, the symptoms of the impairment do not become relevant or apparent when they are young, and a formal diagnosis will not be relevant during the early years. It may not be possible or necessary to diagnose all children with ASD when they are 3 years old or younger.
Clinical Significance
Norwegian children with ASD are identified and diagnosed considerably later than the age research has indicated to be optimal for reliable and valid diagnosis. Differences in diagnostic procedures and clinic types seem to be associated with diagnostic age. The procedures for referral and the agencies responsible for referral to diagnostic assessment may also contribute to a later diagnostic age.
